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Development of a high-speed method for x-ray reciprocal space mapping for the
four-dimensional structure analysis of nanomaterials

Shirasawa, Tetsuro
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A high-speed method for three-dimensional x-ray reciprocal space mapping was
developed. An iterative reconstruction method was developed, which is capable of constructing a
three-dimensional reciprocal space map from a series of two-dimensional diffuse scattering pattern
recorded by using the wavelength-dispersive diffractometry. To obtain a high-resolution reciprocal
space map, we reduced the focus size of the wavelength-dipersive x-rays by optimizing the curvature
of the curved crystal polychromator. We succeeded in constructing a three-dimensional reciprocal
space map at least two times as fast as the state-of-the-art high-speed method which used a
monochromatic x-rays and position-sensitive two-dimensional detector. It is indicated that an
improvement of the iterative reconstruction algorism can make the developed method further faster.
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